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APPARATUS FOR APPLYING FLUID 


Field of the Invention 

The present invention relates to apparatus for applying fluid to 
a substrate and, more specifically, to apparatus utilizing slot nozzles to 
apply film coatings. 

Background of the Invention 

In particular, the invention relates to apparatus for glueing 
inner books. When reference is made in the context of this invention to a 
"book" or an "inner book" the terms shall be understood to mean that 
substrate in which one or several leaves or pages of a material that can be 
written upon, for example paper or films, are joined with an adhesive bond 
to a binding made, for example, of paper, cardboard or film. In particular, 
the term includes books in the conventional sense, as well as bound 
magazines, catalogs and the like. 

Conventionally, an adhesive bond is used to bind material 
written upon and its binding or cover. The adhesive is often applied directly 
onto the spine of the book or onto the side of the inner book by means of 


roller applicator systems. However, one unwanted effect produced in many 
cases is that the adhesive is not applied uniformly and that the adhesive is 
squeezed out at the edges of the inner book when the applicator rollers 
compress the inner book. Moreover, in the roller trough of the roller 
5 applicator systems, bubbles are often produced in the adhesive, leading to 
foaming of the adhesive and to high costs for cleaning. 

Attempts have also been made to apply the adhesive to an 
inner book through spray nozzles. This method, too, results in the 
uniformity of adhesive application often being unsatisfactory. Another 

1 0 frequent occurrence is local swelling of the book sides and thickening 

caused by droplets of adhesive, with the result that spines become rounded 
and the stacking of books is hampered. In addition, a significant portion of 
the adhesive or its solvent evaporates on spray application, leading to 
persistent contamination of a bookbinding workplace with chemicals that 

1 5 are damaging to health. 

An apparatus for glueing inner books is known from U.S. 
Patent No. 5,271,794 (the '794 patent) which comprises slot nozzles for 
applying adhesive to opposite sides of an inner book. The slot nozzles 
disclosed in the '794 patent are designed to contact the spine to be coated. 

20 When using the slot nozzles proposed In the '794 patent, adhesive can only 
be applied with the same width at all times (viewed transversely to the 
principal direction of movement of the inner books to be glued). 
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The object of the present invention was therefore to provide an 
apparatus for applying fluid onto a substrate, with which the disadvantages 
described in the foregoing can be mitigated or entirely avoided. 

Summary of the Invention 

Thus, according to the invention, an apparatus is proposed for 
applying fluid to a substrate, and in particular for glueing inner books. The 
substrate is movable in a principal direction of movement relative to the 
apparatus, and the apparatus comprises a first slot nozzle connectable with 
a fluid source for applying a fluid film onto a side of the substrate to be 
coated. The first slot nozzle comprises a movable seal member for 
adjusting the width of the first slot nozzle outlet transversely to the 
principal direction of movement of the substrate. 

In the context of this invention, a "side" or "side surface" is 
understood to be a substantially smooth surface of the substrate to be 
glued. Thus, when adhesive is to be applied to inner books, the side to 
receive adhesive from the first slot nozzle is not the spine, head, foot or 
front edge comprised of the collective page edges, but rather the first or the 
last page or side surface of the inner book. 

By providing the movable seal member, the apparatus 
according to the invention enables advantageously easy adjustment of the 
width of fluid application on the substrate to be coated. The term "width" 
does not refer here to the length of the inner book from the head to the foot 
thereof, but rather the gap, which can be varied by the movable seal 


member, between the laterally delimiting edges of the slot nozzle outlet in 
the longitudinal direction of the slot. When glueing an inner book, the gap 
will appropriately correspond to the space between that edge of the applied 
fluid film applied in the direction of the spine of the book and the opposite 
5 fluid film edge. 

The apparatus according to the invention also permits optimal 
application of the fluid onto the sides of the substrate to be coated. In 
particular, any squeezing out of the fluid at the edges of the substrate, for 
example at the head and foot of an inner book, is prevented. 

10 The apparatus according to the Invention is particularly suitable 

for applying adhesive, preferably dispersion adhesives (cold glues), hot-melt 
adhesives, twin-component adhesives (primer-two-shot) and polyurethane 
(PUR) adhesives. 

An apparatus according to the invention for applying fluid onto 

15 a substrate, wherein the apparatus comprises only a first slot nozzle, is 

particularly suitable for preparing a bond between the substrate and a cover 
on one side only, in the manner of Swiss brochure binding. However, what 
is preferred is an apparatus that additionally comprises a second slot nozzle, 
connectable with a fluid source, for applying a fluid film onto that side of 

20 the substrate to be coated which lies opposite the side that can be coated 
with fluid by the first slot nozzle. In particular, such an apparatus permits 
both opposite sides of an inner book to be coated with an adhesive. 

A particularly preferred embodiment is one in which the second 
slot nozzle comprises a second movable seal member for adjusting the 
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width of the second slot nozzle outlet transversely to the principal direction 
of movement of the substrate. In such an embodiment, therefore, the first 
and second slot nozzles resemble each other at least to the extent that the 
width of their nozzle outlets are adjustable. This makes it possible to coat 
5 the substrate on both opposite sides with fluid films that are respectively of 
preselected width. With such an apparatus, it is possible, especially, to 
provide books with inside front and back flaps in leporello style. 

The widths of the first and second slot nozzle outlets can be 
adjusted independently of each other; however, the apparatus can be 

1 0 appropriately configured for simultaneously setting the width of the first 
and the second slot nozzle outlets. 

According to the invention, what is also proposed is an 
apparatus that additionally comprises a third slot nozzle, connectable with a 
fluid source, for applying fluid film onto a back surface of the substrate to 

15 be coated. It is very desirable, especially when glueing inner books, if a 
single piece of equipment enables adhesive to be applied not only to the 
back surface (spine), but also to one or both sides of an inner book. Inner 
books glued in this way lend themselves particularly well to the production 
of paperback and/or hard-cover books. It is not necessary, but nevertheless 

20 expedient in such cases if, in addition to a first slot nozzle, the apparatus 
according to the invention also comprises a second slot nozzle for applying 
a fluid film onto one side of the substrate to be coated. A particularly 
preferred embodiment is one in which the second slot nozzle includes a 
second movable seal member for adjusting the width of the slot nozzle 
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outlet transversely to the principal direction of movement of the substrate. 
In this way, it is possible in a single apparatus to apply the fluid not only to 
the back surface or spine of a book but also to both adjacent sides of the 
substrate to be coated. 
5 In a preferred embodiment, the first and/or any second slot 

nozzle is movably mounted for adjusting the gap between the first and 
second slot nozzle. This enables the apparatus, in an advantageously 
simple manner, to be adapted to different thicknesses of substrate to be 
coated. Of course, both alternative apparatuses in which a second slot 

1 0 nozzle is provided are only an option when such a second slot nozzle is 
present in the apparatus in the first place; otherwise, the slot nozzle 
configuration as described relates to the first slot nozzle only. This diction 
will be maintained accordingly in the following. 

Particularly preferred embodiments are such apparatuses in 

1 5 which the first slot nozzle, as well as the second slot nozzle if present, is 
adjusted to contact the substrate to be coated. This means that contact 
nozzles, not spray nozzles, are used in such apparatuses. In this manner, a 
particularly uniform application of the fluid is achieved, and the formation of 
unwanted fluid droplets on the sides of the substrate to be coated is largely 

20 or entirely avoided. This also avoids evaporation of solvents that may be 

contained in the fluid, and hence contamination of a bookbinding workplace 
with undesired chemicals. 

The apparatus can be provided, in particular, with springs for 
pressing the slot nozzle against the substrate to be coated. In this way, it 
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is possible to generate a uniform application pressure from the slot nozzles 
and compensate for slight variations in the thickness of the substrate to be 
coated. 

In a particularly preferred embodiment, the movable seal 
5 members projects out of the plane of the first nozzle outlet and/or the plane 
of any second nozzle outlet, if present, in the direction of a substrate to be 
coated, in order to limit the thickness of the fluid film applied by the 
respective slot nozzle onto the substrate. 

By virtue of the outwardly projecting seal members it is 
10 possible, in an advantageously simple manner, not only to produce a good 
contact with the substrate to be coated but also to adjust with high 
precision the gap between the plane of the nozzle outlet and the substrate 
to be coated so that the thickness of the fluid film applied to the substrate 
is constant. 

1 5 The seal members of the first and/or any second slot nozzle 

appropriately comprises a movable slider that extends into and/or in front of 
the plane of the respective slot nozzle outlet (in the same direction of the 
substrate to be coated, downstream from a fluid emanating from the plane 
of the slot nozzle outlet in operation). A slider makes it particularly easy to 

20 adjustably limit the maximum width of a slot nozzle outlet. In addition, 
sliders permit a particularly good seal between the slot nozzle and the 
substrate to be coated, such that unwanted traces of fluid on the substrate 
can be largely or entirely avoided. 
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Alternatively, a preferred embodiment is one in which the seal 
members extends within the plane of the first and/or any second slot 
nozzle, without projecting out of the respective plane of the slot nozzle 
outlet. In that case, the seal members appropriately comprises a slider 
5 whose edge on the outlet side defines a plane with the opposite edge on 
the outlet side of the slot nozzle body, the plane being identical to the plane 
of the slot nozzle outlet. In an advantageous manner, such embodiments 
prevent different pressures from being exerted at the edges of the slot 
nozzle on the substrate to be coated. 

10 However, another preferred apparatus is one in which the first 

slot nozzle and/or second slot nozzle, if present, and/or third slot nozzle, if 
present, comprise(s) a fluid passageway extending across the entire width 
of the slot nozzle. A piston moves in the fluid passageway to seal the fluid 
passageway. A sealing body extends into the plane of the slot nozzle 

1 5 outlet. The piston and the sealing body cooperate to adjust the width of 

the slot nozzle outlet transversely to the principal direction of movement of 
the substrate. In such an embodiment it is possible, in an advantageously 
simple manner, to limit the width of the slot nozzle not only at its outlet, 
but also deep inside the respective slot nozzle body itself. In this way, it is 

20 possible to avoid the formation, upstream from the plane of the slot nozzle 
outlet, of dead spaces in which the fluid being applied to the substrate 
could otherwise accumulate and obstruct the flow. Unless a piston and a 
sealing body cooperating therewith are provided, hot-melt adhesive, for 
example, might flow only slowly or not at all in the direction of the 
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substrate to be coated, in those areas that are located upstream from the 
slot nozzle outlet which is partly limited (covered over, for example) by the 
movable seal members. The risk would then ensue that the adhesive 
flowing slowly or not at all within the body of the slot nozzle will harden 
5 and permanently clog the slot nozzle. These risks can be totally excluded 
for all practical purposes with the embodiment according to the invention. 

A particularly preferred apparatus is one in which the width of 
the third slot nozzle outlet is limited by the gap between the first and 
second slot nozzle. ''Width" refers here to the dimension of the third slot 

1 0 nozzle in the direction from one side of the substrate to the opposite side of 
the substrate. When the substrate to be coated is an inner book, then the 
width is the dimension of the third slot nozzle in the direction of the 
thickness of the book's spine. Hence, the width of the third slot nozzle 
outlet can be adjusted particularly easily to the thickness of the substrate to 

1 5 be coated, in particular to the thickness of an inner book to be glued. 

Particularly when the first and the second slot nozzle are adjusted to touch 
the substrate to be coated, it is easy to limit the width of the third slot 
nozzle outlet in this way by positioning each of the first and the second slot 
nozzles in a body that partly covers and seals the maximum width of the 

20 third slot nozzle outlet. This means, in particular, that the only portion of 
the maximum width of the third slot nozzle outlet that can be left open by 
the body of the first and second slot nozzle is that portion which is equal to 
the thickness of the back surface or spine of the substrate to be coated. 
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Another preferred apparatus is one that includes a clamping 
device for holding the nnovable substrate. Particularly, when the substrate 
to be coated comprises several layers, such as leaves or pages of a book, 
the swelling of the substrate and the enclosure of fluid between the layers 
of the substrate can be prevented by the clamping device. 

It is particularly expedient in such cases when the apparatus 
additionally comprises a lifting device which moves the first slot nozzle 
and/or any second slot nozzle and/or any third slot nozzle in the direction of 
the clamping device. In this way, the slot nozzles can be moved in order to 
adapt them to different sizes of substrate to be coated. In this manner, a 
fluid film applied to a substrate is always positioned at the same distance 
from the substrate spine, even at varying sizes of substrate to be coated. 

In a further preferred embodiment of the invention, the 
apparatus additionally comprises a control device that communicates with 
at least one of the slot nozzles and a device for recognizing the end of a 
substrate, in order to control the flow of fluid out of the slot nozzle 
depending on the presence in the area of the slot nozzles of a substrate to 
be coated. The control device thus enables the discharge of fluid onto a 
substrate to begin as soon as the substrate is positioned in the direction of 
such discharge in front of the outlet of the respective slot nozzle, and the 
discharge of fluid to end as soon as there is no substrate positioned in the 
direction of discharge in front of the outlet of the respective slot nozzle. 
With such a control device, the fluid available for application to the 
substrate can be maximized. In particular, it is possible to prevent the 
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escape of fluid from the slot nozzle even though no substrate to be coated 
is present in the slot nozzle area, which would otherwise lead to unwanted 
fluid discharge on the apparatus and to waste of fluid. It is particularly 
expedient in this case when the control device communicates with the first, 
5 second and third slot nozzle, insofar as any second and/or third slot nozzle 
is present, in order to control the discharge of fluid such that it depends on 
the presence of a substrate to be coated being present in the area of the 
slot nozzle. 

Brief Description of the Drawings 

10 Below, the invention is described in greater detail with 

reference to preferred embodiments and to the drawings in the figures. 

Figure 1 is a schematic plan view of a bookbinding line. 
Figure 2 is a schematic side elevation view of an apparatus for 
glueing book sides of a bookbinding line pursuant to Figure 1 . 
1 5 Figure 3 is a schematic side elevation view of a spine glueing 

apparatus of a bookbinding line pursuant to Figure 1 . 

Detailed Description of the Drawings 

Figure 1 provides a schematic plan view of a bookbinding line. 
The bookbinding line comprises a spine glueing apparatus 20 and an 
20 apparatus for glueing book sides 50. Here, the spine glueing apparatus 20 
and the apparatus for glueing book sides 50 are shown separated from each 
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other, although in fact they form a single apparatus. Both devices shall 
now be described in greater detail with reference to Figures 2 and 3. 

When a bookbinding line is in operation, an inner book 10 
shown in Figure 1 as coming from the left is introduced into a spine glueing 
apparatus 20 in order to glue the spine of the book. The inner book 10 is 
then conveyed further into the apparatus for glueing book sides 50, shown 
to the right of the spine glueing apparatus 20 in Figure 1 . In the apparatus 
for glueing book sides 50, glue is applied to the sides of the inner book 10. 
Once inner book 10 has been glued, it is then removed from the apparatus 
for glueing book sides 50. 

Figure 2 is a schematic side elevation view of an apparatus for 
glueing book sides 50, as used in the bookbinding line pursuant to Figure 1 . 

The apparatus for glueing book sides 50 has a first slot nozzle 
60 and a second slot nozzle 60'. Slot nozzles 60, 60' each have a body 
member 61, 61'. A fluid supply channel 62, 62' is disposed in each of the 
body members 61, 61'. Slot nozzles 60, 60' are each connected to a fluid 
source (not shown) via fluid supply channels 62, 62'. Each slot nozzle 60, 
60' also has a fluid passageway 65, 65' inside its respective body member 
61, 61'. Fluid passageways 65, 65' are each connected to fluid supply 
channels 62, 62'. Slot nozzles 60, 60' are disposed opposite each other 
and accommodate an inner book 1 0, shown here in cross-section, having 
outer sides 11,19 lying in the same direction and onto slot nozzles 60, 60'. 
Fluid passageways 65, 65' of slot nozzles 60, 60' each have outlets in the 
form of slits on the side respectively facing the inner book 10. Each slit-like 
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.in <5r.riers67 67' each limit the 
■A^,. 11 19 of inner book 10. Sliders o/, o/ 
the respective sides 1 1 , 1 3 ot i 

width 69, a9'. 

The.irs.s,otnozz>eaOshownon.herigh.,nF,oure2,s 

ui^ Kw means of a carriage 71 on a rail 
disposed such that i, is iataraliy a,ovab,e by means 
.0,s.chthat,he.p between the.sts,otno„,e 60 andthe second 

.„,e eo. can be ad.sted to aooo— the thiCness o, the ,nne, boo. 


10 

10 


,„„.booK 10 is held between slot no^iesao, 60. bvn,eans 
.,,etainin«o,an,p.a.S,otno.,esaO,60.a.econnectedtoa,i«in. 

. • or,n«ratus 20 pursuant to Figure 1 . 
oross-section through a spine giue,ng apparatus 20 p 

. . ,o has a slot nozzle 30 with a body member 31 . 
spine giueing apparatus 20 has as, ,,,, „,,„3 into 

.wav 35 and is oonnected to a iluid source (not shown). 
20 a fluid passageway 35 ana 

...passageway 35 has an outlet in the term o.asl. across .sent,re 

width, in the direction o, discharge. rom the outlet oHIuidpassag^aas, 
,,,,.,3V,sdlsposed. Slider 3. partly covers thes—ou.at 

«„.,d passageway 35 and leaves only an aperture 33 uncovered. 
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side of body 31 opposite slider 37, adjacent to aperture 39 of slot nozzle 
30, a cover plate 38 of the same thickness as slider 37 is disposed. A 
spine 1 5 of an inner book 1 0 projects into the area between the opposite 
edge of slider 37 and cover plate 38, that is, into the area of aperture 39. 
5 The spine 15 is formed by the edges of leaves 12 of inner book 10. Inner 
book 1 0 is held with its back 1 0 in the area of aperture 39 by means of a 
retaining clamp 78. Inner book 10 is held at the sides by lateral guides 40, 
41 (see Figure 1). The lateral guides 40, 41 may be defined, in particular, 
by the bodies 61 , 61' of slot nozzles 60, 60\ 

1 0 When a bookbinding line according to the invention, as shown 

in Figure 1, is in operation, the backs 1 5 of inner books 10 are firstly glued 
in the spine glueing apparatus 20. To this end, an inner book 10 is secured 
in a retaining clamp 78 and moved into the area between lateral guides 40, 
41 of the spine glueing apparatus 20. A sensor (not shown) in the form of 

15 a photoelectric barrier recognizes that the spine 1 5 is positioned in the area 
of aperture 39 of slot nozzle 32 and supplies a signal to that effect to the 
control device (not shown). The control device initiates the forced transport 
of an adhesive from the fluid source (not shown) through fluid supply 
channel 32 into fluid passageway 35 and through aperture 39 thereof 

20 towards the spine 15 of inner book 10. Inner book 10 is moved along its 

length, that is to say in the principal direction in which its spine 1 5 extends, 
over aperture 39 of slot nozzle 30, in order to coat the entire spine 1 5 with 
adhesive. 
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After the spine 1 5 of the inner book 1 0 has been coated with 
adhesive, the inner book 10 is moved on to the apparatus for glueing book 
sides 50 and is introduced between slot nozzles 60, 60'. As soon as inner 
book 10 has reached the area between slot nozzles 60, 60', a 
5 corresponding signal is supplied to the control device by a sensor provided 
in the form of a photoelectric barrier (not shown). The control device (not 
shown) then causes adhesive to be forcibly conveyed from the fluid source 
through the fluid supply channels 62, 62' into fluid passageways 65, 65'. 
Under the pressure of forced conveyance, the adhesive is extruded from 

10 outlets 69, 69' and is applied to sides 11, 19 of inner book 10. As already 
occurred in the spine glueing apparatus 20, inner book 10 is drawn along its 
length between slot nozzles 60, 60', such that an adhesive strip is applied 
to sides 11, 19 of inner book 10 along their length. By moving sliders 67, 
67', the width of outlets 69, 69' of slot nozzles 60, 60' can be modified. In 

1 5 this way, the width of the adhesive film applied to sides 11, 1 9 of inner 
book 10 is adjusted. 

In order to adapt the apparatus for glueing book sides 50 to 
different sizes of book, the lifting device 75 can be operated such that slot 
nozzles 60, 60' are moved in the direction of, or away from the retaining 

20 clamp 78. In this way, the gap between the inner book edge (spine edge) 
shown at the bottom of Figure 2 and the upper end of the adhesive film 
applied from slot nozzles 60, 60' can also be adjusted. 
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